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CTPATUTPA®UJA KBAPTAPA - CABPEMEHE IPOMEHE

TUBAJIAP TAVIE®BHY,' " MJIABEH JOBAHOBUR?

1F eoepaghcku uncmumym ,,Josan Leujuh *“ CAHY, Bype Jaxwuha 9, 11000 Beoepao, Cpbuja

2 Vuugepsumem y Hosom Cady T [IM® Kameopa 3a gusuuxy eeoepaujy, Tpe JJocumeja Obpadosuha 3, 21000
Hosu Cao, Cpouja

Casxerak: Kopekuuje y crparurpadekoj mogenn kaprapa CpOHje akTyanu3oBaHO je IIOMEpameM JOHke TIpPaHHIe
[UICHCTOLICHA/KBAapTapa Ha MOYETaK I'eJaCHjCKOT Kara, OJHOCHO Ha MpPHOIMKHO 2,588 MuIHMOHA TroAMHA. YMECTO 3BaHHYHO
onbadenor Ilenk-bpukaepoBor Anmckor crpaTurpadckor Mojena Ipenopydyje ce KOPHIITEeHhe H30TONCKUX CTaaljyMa KHCEOHHKa
(OIS/MIS). Kimmatoctpaturpad)Cky TpPMUHH [TIALMjall H HHTEPIIIALHjal Cy PerHOHAIHE IPUMEIbUBOCTH U BbHXOBO KOPHINTEIbE C&
Mpenopydyje caMo Ha MOAPYYjHMa IJe MOCTOje TPAroBH IJIalHjalHje, TOK OM ce y IIIo0aTHOM KOHTEKCTY Tpedaao KOPUCTHTH
TEPMUHH XJIAJHU CTAANjyM U TOILIH (WK yMepeHH) cTaaujyM. Eomiencrouen npeacrasiba peruonannu tepMuH 3a 6usiu CCCP u
300r cBOje CIEIM(UYHOCTH TENIKO Ce MOXE IPHMEHHTH y crpaturpaduju KeaprapHuX cekseHin Cpouje. HajHOBHjHM
MPOLINPEHEM JIOBET IUICHCTOLICHA, 1ajbe KOpHIIheme eoruiencToneHa 01 1oBena 10 Jabe KOH(Yy3Hje M HEHperiaeHOCTH HpH
CTpaTUrpadcKoj KOpenaljH TaKo ce HpeMopydyje Ja ce KOPHCTH JOBW/PaHH  IUICMCTONCH WM Jpyra ojrosapajyha
crpaturpad)cka jeAnHUIA.

Kibyune peun: Ksaprap, ctpaturpaduja, repmunonoruja, Cpouja
YBon

TepmMuHH KBapTap M IUICHCTOIEH cy y MelyHapomHo] iuTepaTypu y yHoTpedu
Buine ox 150 ronuna. (Bourdier, 1957; Schneer, 1969). Tokom npomuioct Bol)eHO je MHOTO
jgebata O BUXOBOM MECTy M CTAaTyCy Ha TeOJIOIIKO] BpeMeHCKo] ckamu. OOjaBibHBambe
“T"eomomike BpemeHcke ckane 2004” (Geological Time Scale 2004) (Gradstein et al., 2004)
JIeNIOBA0 je Kao KaTalu3aTop IIOJIEMHKAa BE3aHMX 3a IMO3MIM]y KBapTapa H IHETOBY
cTparurpad)cky U reoXpoHOJIOUIKY IOy .

Ogaj mpobneM je 0o y xmwku uHTepecoBama CyOkommucuje 3a crpaturpadujy
KBaprapa y okBupy MelyHaponne komucuje 3a crparurpadujy (International Commission
on Stratigraphy — Subcommission on Quaternary Stratigraphy, ICS-SQS) xoja je y capagmu
ca MelynaponHoM yHHjoM 3a mpoydaBame kBaprapa (International Union of Quaternary
Research) paspaamia HEKOJIHMKO MNpemora 3a BPEMEHCKO W CTAaTYCHO MO3WIIMOHHPABE
kBaprapa (Gibbard et al., 2009).

Jyna 2009. Mebhynaponna yamja reomomkux Hayka (International Union of
Geological Sciences, IUGS) ¢opmanHo je paTHdUKOBajIa TIO3UIMjE KBapTapa H
MJIEUCTOIleHa W TOCTaBWJIa JOWY Trpanmily Ha 2,588  MuianMoHa  ToauHA
(http://www.stratigraphy.org/upload/IUGS Ratification Q & Pleistocene.pdf; Gibbard et al.,
2009) (ITpuor 1)

" E-mail: t.gaudenyi@gi.sanu.ac.rs
W3pana pasa je moTnoMoruyTa ojj ctpane MUHUCTapCTBa MPOCBETE M HAYKE Y OKBUPY mpojekra op. 47007 y
nepuoay 2011-2014.
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Mpuor 1. I'nodanHa kopenanuoHa XpoHocTpaTurpadcka tadejia KBapTapa
(nmpema Gibbard and Cohen, 2008).

[Torpeba 3a ycarnamasameM crpaTurpaduje ksaprapa Ha npocropy Cpouje je Beh
rocrojana, Mel)yTuM Ha OBaj HauMH je IIOHOBO aKTyaJIH30BaHa.

VY oBoM pamy Ouhe mpencraBjbeHEe HOBHHE BE3aHE 3a CTpaTHrpadujy KBapTapa,
ycariamaBame TepMAHA U HOMEHKIIAType 3a MpecTaBlbamke KBapTapa Ha moapydjy Cpouje
CXOAHO BakehnM TI00ATHUM MOZAETMMA, ca JKeJhOM Ja Ce OJIaKIla KOMyHHKaluja uiMehy
KBapTapoJIora.

Hajuemhe kopumiteHe wmeroje y CTparurpad)ckoj Kopenamuju KBapTapHUX
CEeKBEHIU Cy: nutocTparurpaduja, obuocrparurpaduja, wim tydurHa crparurpaduja, reo-
XpOHOJIOTHja, KIUMaTocTpaturpaduja, amuHOCTpaTHrpaduja, H30TONHA CcTparurpaduja,
CeKBEHIMOHa cTpaTurpaduja, negocrparurpaduja, MmopdocrpaTurpaduja, MarHeTOCTPaTH-
rpaduja u reodpusnuku kaporax (Pillans, 2007).

XpoHoctparurpadcke jeauHuie cy wu3abpaHe Kao cpeicTBO MeljyHapoaHe
KoMyHuKaije meljy crpaturpaduma ¢ 003MpOM Ha KHHUXOBO MECTO Ha CTPATUrPapCKUM
npodunuma. M3mel)y xpoHocTpaTHrpadCKMX W TEOXPHONIOMIKAX TEPMHHA IOCTOjU
dopmanHa xujepapxuja exBuBajeHTHocTH (Salvador, 1994). 3a pasnuky ox crapujux
TEOJIONIKKUX OfieJbaKa, KIMMaTocTparturpadcka mojena KBaprapa MMa JAPYTy TPaauiujy
Oa3upany Ha yrBpheHuM kimmarckuM npomenama ([pumor 1. u 2.)
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Hpuitor 2. Xujepapxuja ¢popmMajHuX KBAPTAPHUX XPOHOCTPATUTPAPCKUX U reOXPOHOIOIIKHUX TEPMHUHA
(npema Gibbard et al., 2009; Walker, 2005)

Pamugpurosana cmpamuepagcka cxema keapmapa (jyn 2009)

Ha ocuoBy mpemiora ICS-a, U3spimnu onoop IUGS-a, je npuxBatuo na ce usje-
nHave Oa3e KBapTapHOT CUCTEMa/Tiepro/a U TUICHCTOoleHe cepuje/enoxe. Tpajame miencTo-
LIEHa je CTora INpOIIMpEHO JojaBameM renacujckor kara (Gelasian) xoju je mpumanao
wmoneny. [lonuHa oBor kara je oxpelheHa Ha OCHOBY CTPAaTOTHIICKOT MpOQHia IIaHUHE
CB. Hukxona wa Cumnmwmmjm (GSSP - Monte San Nicola, Sicily, Italy). I'panuma
HEOTeH/KBapTap OJroBapa Mo4eTKy MOPCKOT H30ToIcKor craaujyma (Marine Isotope Stage -
MIS), 103 natupanom Ha 2,588 munmona roguna. Ha ocHOBY oBuX neduHMIMja renacujcku
KaT ce NPEeHOCH M3 IUIHOLeHE cepuje/enoxe y mienctoneH (Gibbard et al., 2009) (ITpuor
1).

Kaumaroctparurpadcke jennnune

Tpanunuonanse KJIMMaTocTpaTurpadcke jeauHuLe KBapTapa cy
TJIAIMjAJT/CTaujan U MHTEPIIIAlHjaJl/HHTePCTa 1] all.

WHTeprianyjan npeacTaBjba WHTEpBal TOIUIE WIM yMEpeHe KIMMe ca HajMambe
JEIHUM KIMMAaTCKUM ONTHMYMOM, KOjH j€ UMao MCTE WM BHUIIE KIUMATCKE BPEJHOCTH O]
xoJolieHa. MHTepcTaaujan je mepuon KOju HHUje Tpajao JOBOJEHO IYro, WIH HHje OHO
JIOBOJEHO TOMA0 Ja OM ce pa3BmiIa JIMCTOMNA/AHA ITyMa yMEpEHOTI' KiIMMaTa Ui eKBUBaJICHTHA
BereTanyja nurepriaanujanHor tana (West, 1977).

Ynorpeba TepMHHa Tiayjal ¥ HHTEpIIIalujajl je BeoMa pamupena, MmehyTum onn
Cy HeaJeKBaTHM 3a oOnactTu koje Hucy Owie 3axahene rmianujamujom. Crora ce
mpernopydyje ynorpeda tepmuHa xiaanau (cold stage) u TOmum, OMHOCHO YMEPEHH CTAIHjyM
(warm stage/temperate stage). [Ipupoma oBUX jeaWHHUIA yKa3yje Ha HBUXOBY PETHOHAIIHY
ynotpeOy (Suggate, 1974; Suggate & West, 1969; West, 1977).

IIpema caBpeMeHOj KIMMATOCTpaTHUrpadcKoj Mmoaesu, KBapTap je paciuIwiameH Ha
mopcke usomoncke cmaoujyme (MIS), koju cy nedpuHHCAaHH HAa OCHOBY OIAXCHUX
Bapujanyja M30TONa KHUCeoHHnkKa y aybokomopckuMm ceammentuma (Cita, 2008; Emilliani,
1955; Shackleton & Opdyke, 1973).
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[ocnenmux mecer romwHa M JiecHe cepuje Ha mpoctopy CpOmuje ce Beoma
MPELM3HO KOPEIHpajy ca MOPCKMM H30TONCKUM craaujymuma (Hip. Antoine et al., 2009;
Buggle et al.,2009; Hambach et al., 2008; Markovi¢ et al., 1999, 2005, 2007, 2008, 2009).

Cmaoujymu u kamosu

VY wmelhynapoanoj kinmmarocTparurpadckoj HOMEHKAITYpU KBapTapa TEPMHHOM
"Stage” ce 03HayaBajy KaTOBU U CTAAUjyMHU.

KartoBu kao crpaturpadcke u XpoHocTpaTHrpadcke jeIMHHUIE Cy MHOTO JyXe Y
yrnoTpebH JI0K je yrorpeba cragujyma (M cTajMjana) y CTpydHOj JINTEpaTypH Ha CPIICKOM
jesuxy muoro miaha (Momcilovié, 1974; Pyamuh, 2007).

VYnorpeba TepMUHa KaT, je KaJa ce KOPUCTE KIMMAaTOCTpaTUrpadcKe jequHuLe ca
reorpadCKUM Ha3WBMMa, DOK YKOJMKO HeMa reorpad)cke oIpenHHIle KOPHCTHMO HA3UBE
cranujyMm. [Ipumepu ymorpebe kaTroBa Ccy xommTajH win xommrajHCKH KaT (Holsteinian)
YKOJIMKO je ped O ceBepo-3amamHoeBporickuM katoBuMma (North West European Stages);
unceuy win unceBuuku Kat (Ipswichian) ykonuko je peu o karoBuma bpuranckux ocrppa
(British Stages); BUCKOHCHH WM BUCKOHCHHCKH KaT (Wisconsinan) yKOJHKO Cy MPEeaMeET
ceBepHoamepuuku karoBu (North American Stages); Banjaj wiu Bangajcku kar (Valdaian)
Kaja je o karopuMa Pycke Husmje (Russian Plain Stages).

Kao reorpadcke oapeaHuile KOPUCTUMO TEPMUH TelIACH]jaH WM TEJIacHjCKU KaT
(Gelasian), ayi KaJa ce TOBOPY O PETHOHAIIHUM CTpaTUrpadCcKuM jeHIIaMa UCTIPaBHA je U
ynorpeba: wuranujaHcku MopckuM karoBu (Italian Marine Stages) wim WTanMjaHCKUM
MopckuM cynep cragmjymu (Italian Marine Super Stages), jep OHM TpecTaBibajy T3B.
OCHOBHE WJIM CTaHJapAHe KaTtoBe win ctagujyme (“Standard Stages”).

Wzotoncku craaujymu kuceonuka (Oxygen Isotope Stages mmu OIS) mmm Mopcku
m3oTonicku  cramujymu  (Marine Isotope Stages wmm  MIS) cy mnpBeHCTBEHO
kmumaroctparurpadceku repmuan (Gibbard & van Kolfschoten, 2004), Ha ocHOBY mpomeHa
u30Toma kuceHmka 8'°0 y my6okomopckum ceaumentuMa hopmupas je SPECMAP (Imbrie
et al., 1984) maneoxmumarcku wmozen. [loyeBmM o XOJOIEHA, TOIUIM IEPHOIU CY
o0eJexxeHn HemapHUM OpojeBuMa, a XiiaaHe (a3e mapHUM OpojeBHMa.

Tepmunayuje

Harne xmmMatcke nmpomeHe youeHe Ha TeK JIOOMjeHHMM KOHTHHYHPAaHUM MOpPCKO-
M30TOIICKHM 3alMCHMa CMECTa Cy NMPUBYKIE MaXmiby NaleoKanMaTosora. KapakrepucTuaHu
»TecTepacTu’ O0JIMK KpHBa KIMMATCKUX MpoMeHa je ucrakao Emmmmjanu (Emiliani, 1966),
IITO je Cyreprcaio Ja Jerjandjalrja HacTyla Harllo, TOKOM Iepuosa He ayxer ox 10.000
TOJIMHA, 32 PA3JIMKY OJ OCTENIECHOT Mpoleca 3axialemba TOKOM IJalyjaa.

OBe Harje mpoMeHe, Of TMOTIYHO TJaHjalHUX A0 HOTIYHO HWHTEPIIIaIHjaTHUX
npunuka, bpexep u Ban Jlonk (Broecker and van Donk, 1970) cy Ha3Banu TepMHUHAIMjama.
VY nocnenwux 620.000 rogrHa MISHTU(PHUKOBAHO je ceaM TepMHHAIIMja KOje OrpaHH4aBajy
HIeCT MyHUX mianujanaux nukiayca (Broecker, 1984). ObenexeHe cy puMCKUM OpojeBHMa,
nmoueBiy ox I, Ha mpena3y u3 MIS 6 y 5, g0 VII Ha rpanunu usmely MIS 16 u 15 (Ilpunor
1).

Bpewme ,.cpemumimnx TauKH TepMHUHAILM]a TPUKa3aHo je Ha npwiory 1. Youasa ce
na tepmunanmje 111 (MIS 8/9) u VI (MIS 14/13) Hucy To y myHoM 3Hauewy peun. Harme
MaICOKIIMMATCKE TTpoMeHe, o3HaueHe TepmuHanmjama I, [T, IV, V u VII, racTtajy HakoH mTO
je y IyHOM TJIanyjary akyMyJIHpaHa BelHKa KOJIHYIMHA Jie[a, IITO HHje OUOo CIy4aj TOKOM
MIS 14 u 8 (Raymo, 1997) .
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Ha SPECMAP BpemeHCKOj CKand, TEpMHUHAIMje Cy YCKO Be3aHe 3a MoBehame
JeThe WHcosauMje Ha ON65°, mTo cyrepuiie na a0 Io0aiHe JAerialujandje Aojasu
NPWINKOM OTOIUbAaBaba Ha BHCOKMM INHMpHHama ceBepHe momyiomnte (Broecker, 1984;
Imbrie et al., 1993). Bpemencku uarepsan m3mel)y tepmuHanuja Bapupa ox 84.000 (IV-V
tepmuHaimja), 1o 120.000 (III-II) romuHa, OMHOCHO Tpaje MET M0 MIECT MPEHECHOHHUX
nukiyca (Raymo, 1997).

Kopekuuje Ha crpaturpagcxom moneay Cpouje
Heoocmayu Ilenk-bpukneposoe Annckoe cmpamuepaghckoe mooena

[Nenk-bpukHepoBa crpaTurpadcka cxema IeHCToleHa Ha npocTopy Anma (Penck
& Briickner, 1909) je neueHujama npecTaBbajia OCHOBHH XPOHOCTPATUTPa)CKU MOJEN 32
CKOpPO YMTaB KOHTHHEHT, a 3acHMBala Ce Ha MpOydYaBamky MOPEHCKOT MaTepujaia y
JIOJIMHAMa CeBepHE MOJropuHe AJa.

[lopu Kykna (George Kukla) je o6jenunno je nokaze nodujene o 1969. ronune,
KOju cBefoue Aa pasBuhe IIanujilaHUX M HMHTEprIIAlMjIaHuX Iepuoaa npeMa [IpeHk-
bpukuepoBoj cxemu, kojy je npommpuo E6epn (Eberl) m npuxsarnna yuraBa renepanja
reosiora, Huje TauyHa (MmOpu & MmOpu, 1981; Kukla, 1975, 1977). IIpema Tome TepMuHH
6ubep, nyHaB, TMHI, MHUHJEI, PUC M BHPM C€ CTOra MOTY KOPUCTUTH HCKJbYYHBO 32
ONMCHMBamk€ W KOpeNanujy Tepaca Wi MopeHa Ha mpocropy Anma (Kukla, 1977).
[Ipenopy4eHo je aa ce yMecTo OApEIHUIIE ,,BUPM KOPHCTH ,,BHUPMCKa Tepaca“, OJHOCHO Ja
ce Ilenk-bpukHepoBe XpoHOCTpaTHrpadcke jeAMHUIIE HE KOPUCTE Yy  CBOjCTBY
TEOXPOHOJIONIKUX HJIM XPOHOCTPATHIPa)CKUX KaTOBA.

Jenan ox 3axspyuka derpHaectoromummer 24. IGCP (MelhyrapogHor reoiomkor
KOpEeJaroHOT porpaMa) mpojeKTa, ,,KBapTapHa riianujanmja ceBepHe xemuchepe' je aa ce
Ienk-Bpukneposa crpaturpaduja miencrorena mopa ondauuti (Ehlers, 1996; Sibrava,
1986). Nnak, neo Hayunuka u jajbe Ilenk-bpukHepoB cTpaturpad)ckm Mojen KOpUCTH 3a
MOJISITy IJICHCTOIICHA, a TO j€ YeCT CIy4aj U Y Halllo] 3eMJbH.

Hp06fze/wamul<a eonjieucmoyerna

[pumukom Qopmupama crpaturpadceke meme KBaprapa Ha monpy4djy Cpowuje,
70uX roAWHa TPOLUIOr BeKa ,,[I03ajMJbEHH’ je TEPMHH COIUICUCTOLCH 3a O3HAYaBambe
HajcTapHje cekBeHIle kBaprapa. [1o cB0joj M3BOPHO] NEPUHUIH]H ,,TEPMUH COILICUCTOIICH je&
IpeIUIOKEH 3a JOkU e0 KBapTapHe IepHoe, KOjU ce Halasu u3Mely nomer nena ropmer
wmoneHa (ykJpydyjyhym © ak4arsjcke cjojeBe ca KapHnoBCKHM (hayHUCTHIKUAM
KOMIIJIEKCOM) M TUICUCOTIICHA Y Y’KEM CMHCITY, KOjH TOYNE-€ MHUHIEICKOM TJIAIlH]allijoM.
IMlpema I'pomoBy et al, (1972) meroBa ropmwa rpaHulda Haja3wia OWU ce HUCIOJA
THPACIOJbCKUX CJI0jeBa, CKBUBAJICHTA MHUHACICKE TIiandjanuje. TepMHH ojapakaBa
CXBaTame BEJIMKOr Opoja PyCKHX reoliora 0 MOTpeOU CHUKaBama JOHE IpaHMIle KBapTapa
3a payyH CKOpO IeJior ropmer IuihoneHa (,,A” BapujanTa rpanuie N/Q, mnpema
Mehynapogaom konokBujymy y Kummmeny, 1972), kako Ha OCHOBY IIpBHX II0jaBa
KBapTapHe cHcapcke (ayHe Tako HCTO M Ha OCHOBY Hajlacka NpBHX opyha m ocraTtaka
yoBeka” (Pakuh, 1975, 94).

BpemeHcku oxBHp eoruiencronieHa je decto Mmeman (Pakwh, 1977a, 19770).
HajcnukoButnju je npumep y wmonorpaduju ['eonmormja Cpbuje — Crparurpaduja —
Kenosouk (IlerkoBuh, 1977). V tabemapHom mperieny PakmheBor Munubema O CTapOCTH
Oeorpajickor U CPEeMCKOT Jieca, TAe €O-IDICHCTOLCHH CII0jeBH 00yXBaTajy AyHAaB M TyHAaB—
THHII, KOjU Ce Haa3e HCIoJ Jomer miencTonena (ruun) (Cresanosuh, 1977, 379) (Ilpumor
3).
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Crnmual pemgocien je mpuka3aH y TabelapHOM MpPUKa3y XPOHOJIOTHjE TUIEUCTOICHA
Banata y kojeM je €OIICHCTONEH NpEeACTaBJbeH CpeamuM (?)- M TOPHHM MaTyAWHCKAM
ciojeBuma, a0k mial)y crparurpadcky jeAMHHIy YMHMA THHI[, HAjCTApUjH wWIaH JOHEr
nmneuctorieHa (Pakuh, 1977a, 403).

CacBuM Jpyraduije MeCTo y cTpaturpad)ckoj moe/ii HMa €OIICUCTOICH Y MPHIIOTY
y KOjeM Cy IPEICTaBIbEHU JIMTOCTPATUTPAPCKH CTYOOBH KBapTApHUX CEIMMEHATA y JOJIUHH
Jyxue u 3anagHe MopaBe y KOjeM Yy €OIUICUCTOIEH Cajajy JICBAHTCKH CJIOjEBH, TyHAB U
ruHL, 710K Miual)y crparturpadcky jenmHuity unHu MuHAen (rureucrouen) (Pakuh, 1977a,
406) (ITpuor 3.).

CJIMYHO NPETXO0THOM MOJIEINY j€ NPEACTaBJbeH U JuToCTparurpadceku cryld ropmer
IumoneHa u kBaprapa ceepHor Cpema (Raki¢, 1977), y kojem eorurencronenn o0yxBarajy
CpellbH W TOpHU NaTyIUHCKH CJOjeBH, NyHAB, TMHL W THHL-MHHZAEN, JOK je Miahy
cTpaturpadckay jequHAIy YMHH MuHAET (turenctoneH) (Pakuh, 19776, 402) (ITpumor 3.).
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Hpuitor 3. MecTo eonsiencToneHa y KBapTapHoj crpaturpadckoj ckaau npema Pakuhy (Pakuh 1977a,
19776; Raki¢, 1977; CreBanosuh, 1977). Jlerenna: I — I'opmu miinoneH u kBaprap cesepuor Cpema; 11—
KBaprapuu ceaumentn Jy:xxue u 3anagne Mopase; 111 - Ctapoct 6eorpaackor u cpemckor Jeca; IV -
XpoHoioruja niencronesa banara

EomencrorneH npeacTaBba peruoHanHy crpaturpadcky jeaununy 3a Pycujy (1 3a
3emibe OuBmer CCCP-a). [lo nmamammoj craturpadcekoj mnomenn ksaprapa Pycuje,
€OIUICHCTOLICH je MPUOMIKHM €KBHBAJIECHT Mia)eM Jeily paHOr IJICUCTOIIeHa — TadyHHje
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camMo KanaOpHjcKOM KaTy, JOK je HEOIDICHCTOLEH HPHUONIKHU BPEMEHCKH CKBHUBAIICHT
CpelbUM U KaCHUM IUIEHCTOLCHUM mojicepujama (Anonymus, 1982, 1984; Krasenkov et al.,
1997, npema Gibbard, 2004). Eonnecurouen y ciyuajy kBaprapa CpOuje ce ¥ HOBHjUM
panoBanMa ce Kopuct (e.g. Knezevié et al., 1998; Nenadi¢, 2000, 2003; Nenadi¢ & Simic¢,
2003-2004; Nenadic et al., 1998, 2002), meljytum u Pakuh (1976) je uzdberaBao ra Kopuctu
y TIPErJIeIHOM JUTOCTpaTUrpadckoM cyTOy TUIMOLEHCKO-KBapTapHUX cequMeHara Cpema u
y TperjieqHuM TabeaamMa CHHXpOHH3Ma Jieca okoiuHe beorpama u Cpema (Pakuh, 1976 p.
160 u 171) y xojem, cy onrosapajyhe domparimje npencTaBbeH! Cy JOHEILICHCTOIICHCKUM
CeMMEHTHMA.

Cmpamuepadghuja necno-naneozemmwuuinux cekeenyu Cpouje

Pesynrath  MyNTHAMCUMIDIMHADHUX  HCTPAXUBaKba  JICCHO-NAJICO3EMIBHIITHUX
cexBeHiy (JIIIC) BojeoarHe TOKOM HOCIEABUX HEKOJIUTO MOAMHA, YHATIPEIUIIU CY HBUXOBO
NO3HaBamke U pazyMmeBame xpoHoctparurpaduje. JIIIC cauyBaHe y ceBepHHM JelOBUMA
Cpube je BeoMa KOMIUIETHE M TaKBe INPEICTaBJbajy jelaH O] HajIAeTalbHUJUX KOIMTHEHUX
nasieokiauMarckux apxusa. Markovic et al. (2003, 2004a, 2006) cy pa3BuiIn HOMEHKIATYPY
JITIC y BojBoauHu Ha OCHOBY KHHECKOT JIECHOT cTpaturpadcekor cuctema (e.g. Liu, 1985;
Kukla, 1987; Kukla and An, 1989), kopucrehn npedukc “SL” xoju ykasyje Ha cTaHAapIHU
necan mpodun y Crapom CraHkemeHy. 300r HEKOMIUIETHOCTH HajMmialjer neiaa OBOT
npoduia, yseneH je npepukc “V” (Markovié et al., 2008, 2011).

Crpaturpaduja JIIIC y ceeproj CpOuju je oaronernyra kopucrehu HEKOIMKO
HEe3aBWHHUX MeTona. Pesynraré mpeux TepmorymuHucIeHTHHX (TL) matupama (Singhvi et
al., 1989; Butrym et al. 1991) cy 3HauajHO M3MEHCHH HA OCHOBY CaBpeMEHHUjuX MeToma TL
nu IRSL. OBe Ttexnuke cy mmupoko kopummhene Ha JIIIC mociemmer TIiaujamrHo-
HHTEpIJalnjaIHor uKiIyca npoduna y Bojoaunu (Antoine et al., 2009; Bokhorst et al.,
2009; Fuchs et al., 2008; Markovi¢ et al., 2007, 2008).

PenatuBHa reoxpoHONIOrHja 3aCHOBaHA Ha W3HOCY palleMu3alije aMUHOKHCEIHHA
(AAR) ycremHo je mpuMemeHa 3a JeQHHHCAamke PeJaTHBHE CTApOCTH IMOCIEAmUX IET
rIIaIyjagHo-uHTepoIanyjanaux nukiayca (Markovié et al., 2004a,b, 2005, 2006, 2007,
2011).

Ha necnom mpodpuny Yor y Crapom CrnaHkameHy, JETEKTOBaHa je OpuHec-
MaryjaMa najeomarnetHa rpanuna (MBB), koja npezacraBiba U rpaHuny u3Mely nomer u
cpenmer miencronera. [Ipeu pe3ynrati najJeoMarHeTHUX HCTPaKUBamka OBOT mpoduia
(Mapxosuh u cap., 1999, 2003) cy moTBpheHH, TpaHWIa TPEIU3HO MO3WIMOHHUPAHA
(Hambach et al., 2009; JoBamoBuh u cap., 2010; Markovi¢ et al., 2011). PeBepcHu
MOJIAPUTET je€ KOHCTATOBAH O JOH-ET JIeNa JIeCHOT Xopu3oHTa V-L9. Y okBupy mocnenmer
MeTpa Oa3zaHOT MaJeoneIOKOMIUIEKCa, YOUCH j€ WHTepBAI HOPMAJIHOT IOJAapHTETa, KOjU
yKazyje Ha xapaMmbo cyOxpoH. Hemokmamame u3Mel)y omakeHe OuYeKHWBaHE MO3HIIM]E
MBB je pe3ynTar KOMIUIEKCHOT Mpolieca akBUUIIMje HamarHetucama (e.g. Spassov et al.,
2003; Liu et al., 2008). MeljytuM, Ha OCHOBY pe3yJjiTaTa MaJCOMHTCH3UTETA MArHETHOT
0Jba, YTBPHEHO je 11a je 10 MPOMEHE MOJIApUTEeTa JOILI0 TOKOM (GopMupama V-S7 Koju je
BpeMmeHCkH ekBuBajieHT MIS 19. OBa mosuimja oaroBapa BpPEMEHCKOM OKBUpPY OpuHEC-
Maryjama peBep3uje y kuaeckoM Jiecy (Zhou and Shackleton, 1999; Tauxe et al., 1996).

Hetasho pamrunamuBame JIIIC BojBoaune y okBHpY OpHHEC XpOHA, 3aCHHBA Ce
Ha pesynTatuma MaraetHe cycrentiuOmiHoctn (MC). JacHe pa3nuke y BpeAHOCTH CHTHAJA
MC n xapaxrepuctHdaH usriien kpua MC y maneo3eMJbHINTHMA Ha OpOJHUM HCTPaXKU-
BaHMM mpodmiarmMa, oMoryhmie cy He camo MehympoduiHy ctparurpadceky kopenanujy,
HEro W KOpenamujy ca IpyruM JecHHM mpoduiamva Ha EBpoasmjckom kxomHy. Pesynratn
MC omoryhaBajy nma ce Kopenamuja MpOMIAPH U HA OKEaHCKO-U30TOIICKH 3aIliC, Kao W Ha
apxuB JIEICHUX je3rapa AHTapkTuka (Antoine et al ., 2009; Buggle et al., 2009; Fuchs et
al., 2008; Hambach et al. , 2008; Markovi¢ et al., 1999, 2005, 2007, 2008, 2009, 2011).



8

3akpyuak

ITotpeba 3a ycarnamaBameM TEPMHHOJOTH]E W CTpaTHrpad)cKe HOMEHKIAType
kBaptapa Ha mpoctopy CpOuje je Beh mocrojama, a choymTameM TpaHHIE ITOYeTKa
TUICUCTOICHA Ha 2,588 MUJIMOHA MOJIMHA, OBO [TUTAKE j€ JOIII BUIIIEC aKTYCITH30BaHO.

Ckopo 4eTBpT BeKa je mpouuio ox kazaa je ynorpeda Ilenk-bpukueposor crpaturpadckor
MOJIelTa TUICHCTOLGHA 3BAHMYHO ondaueHa 3a mpoctop Espome (Ehlers, 1996; Sibrava,
1986). 360r Tora je moTpebHO 1a ce TepMHHM JyHaB, OMOep, TMHII, MUHJEN, PUC U BUPM
mpecene y o0iacT HCTOpHje Treoyiomike Hayke. Takolje, TEpMHH €OIUICHCTOLCH je
peruonanHor kapakrepa (ousmu CCCP) 1 He Moe ce jacHO Be3aTH 3a KBapTapHE CEKBEHIIE
y HAIIIOj 3eMJBH M F-ETOBO KOPHINTEHE y CIIy4dajy KBapTapHHX (popmarja Cpouje Tpebdaro
Ou n3zberaBaTH.
TepMuHHM THanujan W WHTEprianujajl Cy HeageKBaTHH 3a 00JacTH Koje HHcy Omie
3axBalieHe TTaIMjalijoM u 300T ToTa ce Mperopydyje yrnorpeda TepMUHa XIaIHU U TOIUIH,
OJTHOCHO YMEPEHHU CTATHjyM.
IIpema caBpemeHOj KIMMATOCTpaTHrpad)CKOj IMOAEIH, KBapTap je pallwiamkeH IpeMa
MOpPCKHUM H30TOICKUM cranujymumMa (MIS), koju cy neduHucaHM Ha OCHOBY BapHjalija
U30TONa KHCEOHHMKAa y mayooxkomopckum ceaumentuma (Cita, 2008; Emilliani, 1955;
Shackleton & Opdyke, 1973). OBaj Mozex ce Beoma YCIIEIIHO NPHMEmbYje IpH KOopenannju
JIECHUX cepHja Ha mpocTtopy BojBonuHe ca Haj3Ha4YajHUjUM JIECHO-TIAJICO3EMIBHIIHUM
npoduiauma EBpoasmjckor komHa, JyOOKOMOPCKHMM CEIMMEHTHMAa M JICJCHUM je3rpuMa
AmnTapkruka u 'pernanna (Antoine et al., 2009; Buggle ef al., 2009; Hambach et al., 2008;
Markovi¢ et al., 1999, 2005, 2007, 2008, 2009) u cTora ce Tpeba MPOMKUPUTH Ha KBapTapHE
TBOpeBuHe Cpouje.
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Abstract: Corrections to the Quaternary stratigraphic division of Serbia was updated/renewed by lowering limit of
the Pleistocene / Quaternary to the beginning of the Gelasian that is at approximately 2.588 million years. Rather
than the officially rejected Penck & Briickner Alpine stratigraphic model, the use of oxygen isotope stages (OIS /
MIS) is recommended. Climatostratigraphic terms glacial and interglacial have a regional applicability and their
use is recommended only in areas where there are traces of glaciation, while the terms cold and warm stage (or
moderate) stages should be used within the global context. Eopleistocene is a regional term for the former Soviet
Union and due to its uniqueness it can hardly be applied in the stratigraphical scheme of the Quaternary depostis in
Serbia. With the latest extension of the Lower Pleistocene, further use of Eopleistocene would lead to further
confusion in stratigraphic correlation as such the use of the Lower / Early Pleistocene or other appropriate
stratigraphic units is recommended.

Key words: Quaternary, stratigraphy, terminology, Serbia

Introduction

The terms Quaternary and Pleistocene have been in use in international literature
for more than 150 years. (Bourdier, 1957; Schneer, 1969). During the past, there has been a
lot of debate about their place and status on the geologic time scale. The publication of the
"Geological time scale: 2004" (Gradstein et al., 2004) acted as a catalyst for the controversy
regarding the position of Quaternary and its stratigraphic and geochronical division.

This issue was a major focus of interest for the Subcommittee on Quaternary
Stratigraphy of the International Commission on Stratigraphy (ICS-SQS), which in
collaboration with the International Union of Quaternary Research developed some
suggestions for the timing and positioning of the status of the Quaternary (Gibbard et al ,
2009).

In June 2009, The International Union of Geological Sciences (IUGS) formally
ratified the Quaternary and Pleistocene position and set the lower limit at 2.588 million
years (http://www.stratigraphy.org/upload/iugs Ratification Q& Pleistocene.pdf; Gibbard
etal., 2009) (Appendix 1).

Fig. 1. Global chronostratigraphical table of the Quaternary (after Gibbard and Cohen, 2008).

The need for harmonization of the Quaternary stratigraphy in Serbia was already
present but was once again renewed in this manner.

This paper will present new findings related to Quaternary stratigraphy,
harmonization of nomenclature and terms for the representation of Quaternary over the
region of Serbia in accordance with the applicable global models, with the aim of
facilitating communication between Quaternary geologists.

The most commonly used methods in stratigraphic correlation of Quaternary
sequences are: lithostratigraphy, biostratigraphy, or tephrostratigraphy, geochronology,

*e-mail: t.gaudenyi@gi.sanu.ac.rs
The Ministry of Education and Science of Republic of Serbia project No. 47007 during the period 2011-2014 has
supported in the preparation of this paper.
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climatostratigraphy, aminostratigraphy, isotope stratigraphy, sequential stratigraphy,
pedostratigraphy, morphostratigraphy, magnetostratigraphy and geophysical logging
(Pillans, 2007).

Chronostratigraphic units were chosen as a means of international communication
between stratigraphers due to their position in the stratigraphic profiles. There is a formal
equivalence hierarchy between chronostratigraphic and geochronological terms (Salvador,
1994). Unlike the older geological sections, the climatostratigraphic Quaternary division has
another tradition based on established climatic changes (Fig. 1 and 2).

Fig. 2. Hierarchy of the formal Quaternary chronostratigraphical and geochronological terms (after
Gibbard et al., 2009; Walker, 2005)

The ratified Quaternary stratigraphic scheme (June 2009)

On the basis of a proposal by the ICS, IUGS Executive Committee agreed that the
bases of the Quaternary System / Period and the Pleistocene Series / Epoch would be
equated. For that reasons the duration of the Pleistocene was extended by adding the
Gelasian floor belonging to the Pliocene. The base of this floor was determined on the basis
of the stratigraphic profile of the mountain St. Nicholas on Sicily (GSSP - Monte San
Nicola, Sicily, Italy). The boundary of Neogene / Quaternary corresponds to the onset of the
marine isotope stage (Marine Isotope Stage - MIS), 103 dated at 2.588 million years. Based
on these definitions the Gelasian floor is transferred from the Pliocene Series / Epoch into
the Pleistocene. (Gibbard ef al., 2009) (Fig. 1.).

Climatostratigraphic units

The traditional climatostratigraphic units of the Quaternary were glacial / stadial
and interglacial / interstadial.

An interglacial is an interval of warm or temperate climate with at least one
climatic optimum, which had the same or higher climatic value than the Holocene. An
interstadial is a period which did not last long enough, nor was it hot enough, to develop
deciduous forest of temperate climate or equivalent interglacial vegetation types (West,
1977).

The use of the terms glacial and interglacial is widespread; however its use is
inadequate for areas that were not affected by glaciation. It is therefore recommended that
the terms cold stage and warm stage / temperate stage be used. The nature of these units
suggests their regional use (Suggate, 1974; Suggate & West, 1969; West, 1977).

According to contemporary climatostratigraphic division, the Quaternary
subdivided into the marine isotope stage (MIS), which have been defined on the basis of the
observed oxygen isotope variations in deep-sea sediments (Cita, 2008;, Emilliani , 1955;
Shackleton & Opdyke , 1973).

In the last ten years, the loess series in Serbia have been very precisely correlated
with the marine isotope stages (e.g. Antoine et al., 2009; Buggle et al., 2009; Hambach et
al.,2008; Markovi¢ et al., 1999, 2005, 2007, 2008, 2009).

Dual use of stages
In the international Quaternary English lanugage climatostratigraphic nomenclature
the term ” Stage" dual use while in the nomenclature in Serbian for this word we use terms
“kat” (in plural “katovi”) and “stadijum” (in plural “stadijumi”).
“Kat” as a stratigraphic and chronostratigraphic unit have been used for much
longer while the use of “stadijum” in professional Serbian literature is much more recent
(Mom¢éilovi¢, 1974; Rundi¢, 2007).
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The use of the “kat” is used with climatostratigraphic units with geographical
names, and if there are no geographical determinants the term “stadijum” is used. Examples
of the use of “kat” are Holstein or Holstein “kat” (Holsteinian) in case of north-western
stages (North West European Stages); Ipswich or Ipswich “kat” (Ipswichian) in case of
British Isles floors (British Stages); Wisconsin or Wisconsin “kaf” (Wisconsinan) if the
subject are North American “katovi” (North American Stages); Valdai or Valdai “kat”
(Valdaian) and the Russian Plain “kafovi” (Russian Plain Stages).

The term Gelasian is used as a geographical determinant, but when regional
stratigraphic units are in question the correct use is: Italian Marine Stages or Italian Marine
Super Stages, as it represents basic or standard “katovi” or stages ("Standard Stages").

“Stadijum” or “stadijumi” used for the Oxygen Isotope Stages or OIS or Marine
Isotope Stages or MIS are primarily climatostratigraphic terms (Gibbard & van Kolfschoten,
2004). Based on changes in the 8O oxygen isotope in deep-sea sediments the SPECMAP
paleoclimatic model (Imbrie ef al., 1984) was formed. Starting from the Holocene, the warm
periods are marked by odd numbers and the cold phases with even numbers.

Terminations

Abrupt climate changes observed on the recently received continuous marine-
isotope records immediately attracted the attention of paleoclimatologists. Emiliani noted
the characteristic "jagged" curve of the climate change (1966), which suggested that
deglaciation occurred suddenly, during a period which did not exceed 10,000 years, as
opposed to a gradual cooling process during glaciation.

These sudden changes from completely glacial to completely interglacial
conditions Broecker and van Donk (1970) called termination. In the past 620,000 years,
seven terminations have been identified which comprise the six full glacial cycles
(Broecker, 1984). They are marked with Roman numerals, starting from I, between the
transition from MIS 6 to 5, to VII on the border between MIS 16 and 15 (Fig. 1).

The "mid-point" period of the terminations is shown in Fig. 1. It has been observed
that terminations III (MIS 8/9) and VI (MIS 14/13) are not terminations in the full sense of
the word. Abrupt paleoclimatic changes, labeled by terminations I, II, IV, V and VII, form
after a large amount of ice has been accumulated in the full glacial, which was not the case
during MIS 14 and 8 (Raymo, 1997).

On the SPECMAP timescale, terminations are closely related to the increase in
summer insolation at N65°, suggesting that global deglaciation occurs during thawing at
high altitudes in the northern hemisphere (Broecker, 1984; Imbrie et al., 1993). The time
interval between termination varies from 84,000 (terminations IV-V) to 120,000 (III-IT)
years, that is five-to six process cycles (Raymo, 1997).

Corrections to the stratigraphic model of Serbia

Deficiencies of the Penck & Briickner Alpine stratigraphic model

Penck & Briickner’s Pleistocene Alpine stratigraphic scheme (Penck & Briickner,
1909) had for decades represented the basic chronostratigraphic model for almost the entire
continent, and was based on the study of moraine materials in the valleys of the northern
foot of the Alps.

George Kukla overvied and unified the evidence obtained until 1969 which testify
to the fact that the development of the glacial and interglacial periods according to the Penck
& Briickner’s scheme, which was expanded by Eberl and accepted by a whole generation of
geologists, was not true (Imbrie & Imbrie, 1981; Kukla, 1975, 1977). According to this, the
terms Biber, Danube, Giinz, Mindel, Riss and Wiirm can therefore exclusively be used to
describe the correlation of terraces or moraines in the area of the Alps (Kukla, 1977). It has
been recommended that instead of the determinant "Wiirm" the term "Wiirm terrace" is
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used, that is that the Penck & Briickner’s chronostratigraphic units are not used as
geochronological or chronostratigraphic stages.

One of the conclusions of the fourteen year 24™ IGCP (International Geological
Correlation Programme) of the project, "Quaternary glaciations of the northern hemisphere"
is that the Penck & Briickner’s Pleistocene stratigraphy must be rejected (Ehlers, 1996;
Sibrava, 1986). However, a number of scientists still use the Penck & Briickner’s
stratigraphic model for the division of Pleistocene, as is often the case in our country.

Issues with Eopleistocene

During the 1970s, during the formation of the Quaternary stratigraphy scheme for
the region of Serbia, the term Eopleistocene was "borrowed" to denote the oldest Quaternary
sequence. According to its original definition "the term Eopleistocene was proposed for the
lower part of the Quaternary period, which is located between the lower part of the upper
Pliocene (including Akchagilyan beds with Kahrpovian faunistic complex) and Pleistocene
in the narrow sense, beginning with Mindel glaciation. According to Gromov et al., (1972)
its upper boundary would be located below Tiraspolian beds, and equivalent to Mindel
glaciation. The term reflects the understanding of a large number of Russian geologists on
the need to lower the lower limit of the Quaternary for most of the upper Pliocene ("A"
variant limit N/Q, according to the International Colloquium in Chisinau, 1972), both based
on the first occurrence of Quaternary mammalian fauna as well as the findings of the first
tools and the remains of man (Raki¢, 1975, 94).

The time frame of the Eopleistocene has often been altered (Raki¢, 1977a, 1977b).
The most graphic example is in the monograph Geology of Serbia - Stratigraphy - Cenozoic
(Petkovi¢, 1977). In the tabular overview of Raki¢’s opinion on the age of the Belgrade and
Srem loess, where co-Pleistocene strata include the Danube and Danube/Giinz, located
below the lower Pleistocene (Giinz) (Stevanovié, 1977, 379) (Figure 3).

A similar sequence is shown in the tabular overview of the Pleistocene chronology
of Banat in which Eopleistocene is presented by the Mid (?) — and Upper Paludine strata,
while Giinz comprises the younger stratigraphic, the oldest member of the lower Pleistocene
(Raki¢, 1977a, 403).

The Eopleistocene, enclosed, has a completely different place in the stratigraphic
division, in which lithostratigraphic columns of Quaternary sediments are presented in the
South and West Morava valley, and Levantine, Danube and Giinz strata comprise the
Eopleistocene, while younger stratigraphic units are made up of Mindel (Pleistocene)
(Raki¢, 1977a, 406) (Appendix 3).

Similar to the previous model the lithostratigraphic column of the upper Pliocene
and Northern Srem Quaternary (Raki¢, 1977) is presented, in which Eopleistocene
encompass the Middle and Upper Paludina beds, the Danube, and Giinz-Mindel, while the
younger stratigraphic unit is comprised of Mindel (Pleistocene) (Raki¢, 1977b, 402)
(Appendix 3).

Fig. 3. The position of the Eopleistocene in the stratigraphical time scale after Raki¢ (Raki¢ 1977, 1977a,
1977b; Stevanovi¢, 1977 ). Legend: I — The Upper Pliocene and Quaternary of the North Srem; IT —
Quaternary sediments of the South- and West Morava rivers; III — The age of loess of Belgrade and Srem;
IV — The Pleistocene chronology of Banat.

The Eopleistocene represents the regional stratigraphic unit for Russia (and the
countries of the former USSR). According to the present stratigraphic division of the
Quaternary in Russia, Eopleistocene is the approximate equivalent to the earlier part of the
Pleistocene - the Calabrian floor only, while the approximate time equivalent of
Neopleistocene is the mid and late Pleistocene subseries (Anonymous, 1982, 1984;
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Krasenkov et al., 1997, according to Gibbard, 2004). The Eopleistocene, in the case of the
Quaternary in Serbia, is in use (e.g. Knezevi€ et al , 1998; Nenadi¢, 2000, 2003; Nenadi¢ &
Simi¢, 2003-2004; Nenadi¢ et al, 1998, 2002) however even Raki¢ (1976) avoided using it
in the lithostratigraphic column of the Pliocene-Quaternary sediments of Srem and in tables
of loess synchronisms near Belgrade and Srem (Raki¢, 1976, 160, 171) in which appropriate
formations were represented by lower Pleistocene sediments.

Stratigraphy of loess-paleosol sequences in Serbia

The results of multidisciplinary investigations of loess-paleosol sequences (LPSS)
in the Vojvodina region (N Serbia) over the last several years have improved knowledge and
understanding of the their chronostratigraphy. LPSS preserved in northern part of Serbia are
exceptionally complete and as such represent one of the most detailed terrestrial climatic
records available. Markovi¢ et al. (2003, 2004a, 2006) designated the loess-paleosol units
names in North Serbia following the Chinese loess-stratigraphic system (e.g. Liu, 1985;
Kukla, 1987; Kukla and An, 1989), but inserting prefix “SL” referring to the Stari
Slankamen site as the standard type section. Due to incompleteness of the youngest part of
Stari Slankamen section, the previx “V” is now used (Markovi¢ et al., 2008, 2011, 2012).

Stratigraphy of LPSS in North Serbia is resolved using several independent
aproaches.

The first thermoluminiscence dating provided by Singhvi et al. (1989) and Butrym
et al. (1991) are significantly revides by recent application of TL and IRSL. These
techniques have been widely applied on the last glacial/interglacial loess sequences in
Vojvodina (Antoine et al., 2009; Bokhorst et al., 2009; Fuchs et al., 2008; Markovic¢ ef al.,
2007, 2008).

Amino acid racemisation (AAR) relative geochronology has been successfully
applied to define up to last 5 glacial-interglacial cycles (Markovi¢ et al., 2004a,b, 2005,
2006, 2007, 2011).

On the Stari Slankamen section, paleomagnetic Brunhes-Matuyama boundary
(MBB) between Lower and Middle Pleistocne is detected. The first results of the
paleomagnetic investigations on the site (Mapkosuh u cap., 1999, 2003) are confirmed and
precisely positioned (Hambach et al., 2009; Jovanovi¢ et al., 2010; Markovi¢ et al., 2011).
Presence of reversed polarity is shown in lower part of the lowest loess layer V-L9. The
lowermost 1 m of section, within the basal pedocomplex, exhibits an interval of normal
polarity, potentially indicating the Jaramillo Subchron. Time lag between detected and
expected MBB postition is result of complex lock-in processes (e.g. Spassov et al., 2003;
Liu et al., 2008). However, according to paleointensity results, MBB reversal occurs during
formation of V-S7 paleosol, which is equivavelnt of MIS 19. Such postition is equvivalent
to MBB in Chinese loess (Zhou and Shackleton, 1999; Tauxe et al., 1996).

Detailed subdivision of the Brunhes Chron age LPSS in Vojvodina is based on the
magnetic susceptibility (MS) record. The distinct and characteristic MS signal at many
investigated loess sites in Vojvodina, resembles the typical pattern of the enviromagnetic
records determined from other Eurasian loess sites. As proxy of paleoclimatic trends rock
magnetic data allow to extend correlation to marine isotope record and Antartica ice cores
also (Antoine ef al ., 2009; Buggle ef al., 2009; Fuchs et al., 2008; Hambach et al. , 2008;
Markovi¢ et al., 1999, 2005, 2007, 2008, 2009, 2011)
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Conclusion

The need for the unification and harmonisation of terminology and nomenclature of
the Quaternary stratigraphy in Serbia was already present, while the lowering of the
boundary of the beginning of the Pleistocene to 2.588 million years only renewed discussion
on this issue.

Nearly a quarter century has passed since the use of the Penck & Briickner’s
Pleistocene stratigraphic model was officially rejected in Europe (Ehlers, 1996; Sibrava,
1986). Therefore it is necessary that the terms Biber, Danube, Giinz, Mindel, Riss and
Wiirm be used in the context of the geological science history. Additionally, the term
Eopleistocene is of regional character (the former USSR) and cannot be clearly linked to the
Quaternary sequences in our country, as such its use in case of Serbia Quaternary
formations should be avoided.

The terms glacial and interglacial are inadequate for areas which were not affected

by glaciations, therefore the use of terms hot and cold, or moderate stadium is
recommended.
According to contemporary climatostratigraphic division, Quaternary has been subdivided
according to marine isotope stages (MIS), which have been defined on the basis of oxygen
isotope variations in deep-sea sediments (Cits , 2008; Emillian, 1955; Shackleton & Opdyke,
1973). This model has been successfully applied in the correlation of the loess series in
Vojvodina with the most significant loess-paleosol profiles of the Eurasian continent, deep-
sea sediments and ice cores of the Antarctica and Greenland (Antoine et al ., 2009; Buggle
et al., 2009; Hambach et al. , 2008; Markovi¢ et al., 1999, 2005, 2007, 2008, 2009, 2011,
2012) and should therefore be extended to Quaternary formations in Serbia.
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